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DETAILED ACTION 



Response to Amendment 

1 . Applicant's response to amendment filed on 05/30/2007 has been entered. 

Claim Objections 

2. Claim 21 objected to under 37 CFR 1 .75(c) as being in improper form because claim 21 
cannot depends on itself. 

The examiner respectfully suggests the following revision: 

Claim 21, line 1 the word " according to claim 21 " should be changed to according to 
claim 20. 



Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



4. Claim 1, 3-14 and 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greivenkamp, Jr. (U.S. Patent No. 4,794,550) in view of Huntley et al. (U.S. Patent No. 
6,208,416). Hereafter, "Greivenkamp" and "Huntley". 
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Regarding Claim 1, Greivenkamp teaches illuminating the specimen with a illumination 
pattern (column 1, lines 21-24 and lines 34-38); imaging said specimen on a conjugate image 
plane (column 1, lines 24-29); acquiring a plurality of signals at respective positions* on said 
image plane (column 2, lines 3-9), each signal corresponding to the incident light intensity at that 
position and having an oscillatory component caused by the modulation of the illumination 
pattern (column 2, lines 22-27); measuring a characteristic of the oscillatory component of each 
of the signals; and generating an optically sectioned image of the specimen by combining the 
measured characteristics in their relative positions (column 2, lines 3-9). 

However, Greivenkamp does not teach temporally modulating the illumination pattern. 
Huntley teaches the fringe pitch being varied over time (column 1, lines 47-56), (column 2, lines 
1-16), (temporally modulating the illumination pattern is not different from fringe pitch being 
varied over time). It would have been obvious to one having ordinary skill in the art at the time 
of the invention was made to modify Greivenkamp by temporally modulating the illumination 
pattern in order to "measure the shape of objects which might have discontinuities using 
projected fringes, in which the pitch of the fringes is varied over time" (as stated by Huntley, 
column 1, lines 47-48). 

Regarding Claim 3, Greivenkamp teaches between the acquisition and measuring steps, 
of filtering each acquired signal to isolate the oscillatory component therefrom (column 2, lines 
51-58). 

Regarding Claim 4, Greivenkamp teaches the illumination pattern being a fringe pattern 
(column 2, lines 20-24). 
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Regarding Claim 5, Greivenkamp teaches the fringe pattern being an interference pattern 
(column 1, lines 64-68). 

Regarding Claim 6, Greivenamp teaches the illumination pattern being modulated by 
moving the illumination pattern relative to the specimen object plane (column 4, lines 47-58). 

Regarding Claim 7, Greivenamp teaches the illumination pattern being modulated to 
produce an illumination modulation frequency of at least 100 Hz (column 6, lines 20-23), (C/100 
-C/1000=>100<f<1000). 

Regarding Claim 8, Greivenamp teaches the incident light at the image plane comprising 
reflected or transmitted light (column 2, lines 1244). 

Regarding Claim 9, Greivenamp teaches the incident light at the image plane comprising 
light which being emitted by the specimen in response to the illumination pattern (column 1, 
lines 51-55, and lines 57-61). 

Regarding Claim 10, Greivenamp teaches receiving data which comprising a plurality of 
signals previously acquired by performing the steps of (i) illuminating a specimen with 
illumination pattern (column 1, lines 21-24, and lines 34-38), (ii) imaging said specimen on a 
conjugate image plane (column 1, lines 24-29), and (iii) acquiring a plurality of signals at 



Application/Control Number: 1 0/501 ,637 Page 5 

Art Unit: 2877 

respective positions on said image plane (column 2, lines 3-9), each signal corresponding to the 
incident light intensity at that position and having an oscillatory component caused by the 
modulation of the illumination pattern (column 2, lines 22-27), and measuring a characteristic of 
the oscillatory component of each of the signals, whereby the measured characteristics when 
combined in their relative positions generate an optically sectioned image of the specimen 
(column 2, lines 3-9). 

However, Greivenkamp does not teach temporally modulating the illumination pattern. 
Huntley teaches the fringe pitch being varied over time (column 1, lines 47-56), (column 2, lines 
1-16), (temporally modulating the illumination pattern is not different from fringe pitch being 
varied over time). It would have been obvious to one having ordinary skill in the art at the time 
of the invention was made to modify Greivenkamp by temporally modulating the illumination 
pattern in order to "measure the shape of objects which might have discontinuities using 
projected fringes, in which the pitch of the fringes is varied over time" (as stated by Huntley, 
column 1, lines 47-48). 

Regarding Claim 11, Greivenamp teaches illumination means for illuminating a specimen 
with illumination pattern (column 1, lines 21-24, and lines 34-38); imaging means for imaging 
said specimen on a conjugate image plane (column 1, lines 24-29); acquisition means for 
acquiring a plurality of signals at respective positions on said image plane (column 2, lines 3-9), 
each signal corresponding to the incident light intensity at that position and having an oscillatory 
component caused by the modulating illumination pattern (column 2, lines 22-27); and processor 
means for measuring a characteristic of the oscillatory component of each of the signals, 
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whereby the measured characteristics when combined in their relative positions generate an 
optically sectioned image of the specimen (column 2, lines 3-9). 

However, Greivenkamp does not teach temporally modulating the illumination pattern. 
Huntley teaches the fringe pitch being varied over time (column 1, lines 47-56), (column 2, lines 
1-16), (temporally modulating the illumination pattern is not different from fringe pitch being 
varied over time). It would have been obvious to one having ordinary skill in the art at the time 
of the invention was made to modify Greivenkamp by temporally, modulating the illumination 
pattern in order to "measure the shape of objects which might have discontinuities using 
projected fringes, in which the pitch of the fringes is varied over time" (as stated by Huntley, 
column 1, lines 47-48). 

Regarding Claim 12, Greivenamp teaches the processor means also filtering each 
acquired signal to isolate the oscillatory component therefrom before measuring the 
characteristic of the oscillatory component (column 2, lines 51-58). 

Regarding Claim 13, Greivenamp teaches the illumination means modulating the 
illumination pattern to produce a predetermined modulation frequency (column 1 , lines 64-68), 
(column 2, lines 1) and the processor means being adapted to filter the acquired signals at 
substantially the same frequency (column 2, lines 5 1 -58). 

Regarding Claim 14, Greivenamp teaches the illumination means comprises means for 
generating a spatially periodic interference illumination pattern (column 1, lines 64-68). 
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Regarding Claim 17, Greivenamp teaches the processor means comprising a plurality of 
signal processors for respectively measuring the characteristics of the oscillatory components of 
the acquired light signals (column 2, lines 3-9). 

Regarding Claim 18, Greivenamp teaches illumination means modulates the illumination 
pattern so that the modulation frequency is at least 100 Hz (column 6, lines 20-23), (C/100 - 
C/1000 =>100<f<1000). 

Regarding Claim 19, Greivenamp teaches illumination means for illuminating a specimen 
with illumination pattern (column 1, lines 21-24, lines 34-38); acquisition means for acquiring a 
plurality of signals at respective positions on a conjugate image plane onto which the microscope 
images the specimen (column 2, lines 3-9), (column 1, lines 24-29), each signal corresponding to 
the incident light intensity at that position and having an oscillatory component caused by the 
modulating illumination pattern (column 2, lines 22-27), and processor means for measuring a 
characteristic of the oscillatory components of each of the signals, whereby the measured 
characteristics when combined in their relative positions generate an optically sectioned image of 
the specimen (column 2, lines 3-9). 

However, Greivenkamp does not teach temporally modulating the illumination pattern. 
Huntley teaches the fringe pitch being varied over time (column 1, lines 47-56), (column 2, lines 
1-16), (temporally modulating the illumination pattern is not different from fringe pitch being . 
varied over time). It would have been obvious to one having ordinary skill in the art at the time 
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of the invention was made to modify Greivenkamp by temporally modulating the illumination 
pattern in order to "measure the shape of objects which might have discontinuities using 
projected fringes, in which the pitch of the fringes is varied over time" (as stated by Huntley, 
column 1, lines 47-48). 

Regarding Claims 22, and 24, Greivenamp teaches the filtering step is performed without 
sampling the modulation frequency of the illumination pattern (column 3, lines 49-5 1). 

5. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greivenkamp, Jr. 
(U.S. Patent No. 4,794,550) in view of Huntley et al. (U.S. Patent No. 6,208,416), and further in 
view of Hutchin (U.S. Patent No. 4,584,484). Hereafter, "Greivenkamp", "Huntley" and 
"Hutchin". 

Regarding Claim 2, Greivenkamp and Huntley teach all the limitations of claim 1 as 
stated above except for the measured characteristic being the amplitude of the oscillatory 
component. Hutchin teaches the measured characteristic being the amplitude of the oscillatory 
component (column 1, lines 12-15, lines 67-68), (column 2, lines 1-8). It would have been 
obvious to one having ordinary skill in the art at the time of the invention was made to modify 
Greivenkamp and Huntley by adding the measured characteristic being the amplitude of the 
oscillatory component in order to carry out for producing data which employed in reconstructing 
an optical image of the sample. 
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6. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Greivenkamp, Jr. (U.S. Patent No. 4,794,550) in view of Huntley et al. (U.S. Patent No. 
6,208,416), and further in view of De Groot (U.S. Patent No. 5,598,265). Hereafter, 
"Greivenkamp", "Huntley", and "Groot". 

Regarding Claim 15, Greivenkamp and Huntley teach all the limitations of claim 1 as 
stated above except for the acquisition means comprising an array of light detectors for 
respectively detecting the light intensities at the plurality of image plane positions. Hutchin 
teaches an array of light detectors for detecting the light intensities at the plurality of image plane 
positions (column 9, lines 14-23). It would have been obvious to one having ordinary skill in the 
art at the time of the invention was made to modify Greivenkamp and Huntley by adding an 
array of light detectors for detecting the light intensities in order to using the result of the 
intensity variation as a function of scan position for generating the image for the specimen. 

Regarding Claim 16, Greivenkamp teaches the array of light detectors is a two- 
dimensional array (Figure 4), (column 3, lines 4-7). 

7. Claims 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Greivenkamp, 
Jr. (U.S. Patent No. 4,794,550) in view of Huntley et al. (U.S. Patent No. 6,208,416), and further 
in view of Shirley (U.S. Patent No. 6,690,474). Hereafter, "Greivenkamp", "Huntley", and 
"Shirley". 

Regarding Claim 20, Greivenkamp and Huntley teach all the limitations of claims 1, and 
3 as stated above except for plurality of signal processors. Shirley teaches plurality of signal 
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processors (column 8, lines 7-8). It would have been obvious to one having ordinary skill in the 
art at the tiirie of the invention was made to modify Greivenkamp and Huntley by adding an 
plurality of signal processors in order to "compute on signals from a plurality of individual 
photoelements occur substantially simultaneously". 

Regarding Claim 21, Greivenkamp and Huntley teach all the limitations of claim 1 1 as 
stated above except for the amplitude of the oscillatory component. Shirley teaches the amplitude 
of the oscillatory component (column 39, lines 45-49). It would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to modify Greivenkamp and 
Huntley by having the amplitude of the oscillatory component in order to modulate the 
sensitivity of detector to observe the fringe pattern. 

Allowable Subject Matter 

8. Claims 21 and 23 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims, and overcome the objection(s), set forth in this Office action. 

9. The following is a statement of reasons for the indication of allowable subject matter: No 
prior art found by the examiner that suggested modification or combination with the cited art so 
as to satisfy the combination of all the limitations in claims 21 and 23. 

10. As to claims 21 , and 23, the prior art of record taken alone or in combination, fails to 
disclose or render obvious " the feedback loop rejecting a time-invariant component of the 
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respective acquired simal and amplifying the oscillatory component of that sienal " in 
combination with the rest of the limitations of claims 1, 3, 20, 21 and 1 1, 17, 23. 

Response to Arguments 

11. Applicant's arguments, see pages 7-14, filed on 05/30/07, with respect to the rejection(s) 
of claims 1-19 under 102 (b) and 103(a) have been fully considered but are not persuasive. 

12. Examiner respectfully traverses the Applicant's argument on page 9. The Applicant's 
process cannot generate the sectioned image, which can display the inside details of an object. 
The Applicant's process can only image or generate the outside image of the body of an object. 
Therefore, the examiner disagrees with the Applicant's argument on page 9. 

13. With respect to the rejection(s) of claim(s) 1-9 under Rejection - 35 USC 101 have been 
fully considered and are persuasive. Therefore, the rejection has been withdrawn. 

14. With respect to applicant's remarks regarding rejected claims 1,10, and 11, 
although Greivenkamp does not teach temporally modulating the illumination pattern. Huntley 
teaches the fringe pitch being varied over time (column 1, lines 47-56), (column 2, lines 1-16), 
(temporally modulating the illumination pattern is not different from fringe pitch being varied 
over time). It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made to modify Greivenkamp by temporally modulating the illumination pattern 
in order to "measure the shape of objects which might have discontinuities using projected 
fringes, in which the pitch of the fringes is varied over time" (as stated by Huntley, column 1, 
lines 47-48). 
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15. As to dependent claims 2-9, 12-19, these claims should not be withdrawn from this 
rejection due to the rejection of claims 1, and 11. 

Conclusion 

16. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The references of Greivenkamp, Jr. (U.S. Patent No. 4,794,550), Hutchin (U.S. . 
Patent No. 4,584,484), De Groot (U.S. Patent No. 5,598,265), Huntley et al. (U.S. Patent No. 
6,208,416), and Shirley (U.S. Patent No. 6,690,474) teach of various features similar to the 
claimed invention. 

Fax/Telephone Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tri T. Ton whose telephone number is (571) 272-9064. The 
examiner can normally be reached on 10:30am - 7:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2059. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 
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Examiner Tri Ton/SN 
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